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(54) OPTICAL GLASS 

(57)Abstract: 

PURPOSE: To provide optical glass realized in softening property at low temperature while maintaining optical constant having 
1.55-1.70 refractive index and >50 Abbe's number and sufficient chemical durability, having good mold release property and 
suitable for fine press molding. 

CONSTITUTION: The objective optical glass is characterized by adding an alkali metal oxide to optical glass consisting 
essentially of Si02, B203 and Bad, e.g. conventional SK and SSK at a proper amount and simultaneously adding Te02 
component thereto at a proper amount and further adding total amount as F2 of fluoride component replaced by part or total of 
the component in each constituent metal oxide till maximum 5wt.% so as to make yield temperature lower and maintain low 
disperse optical characteristics. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The manufacture method of the lens characterized by having the following composition and surrendering point 
temperature using optical glass 550 degrees C or less as optical glass in the manufacture method of the lens which carries out 
press forming of the softened optical glass, and makes a direct lens. With weight % Si02 30-60 B-2 0 3 5-30 Li20 2-10 Na20 0- 
15 K20 0-15 Cs2O0-10 However. Li20+Na20+K20+Cs20 2-25 MgO 0-10 SrO 0-10 CaO 0-30 BaO 0-45 However CaO+BaO 
15-50 ZnO 0-15 Te02 0.1-10 Bi 203 0-10 PbO 0-10 aluminum 203 0-10 As203+Sb 203 0- Optical glass which consists of 
composition of the range of 2. 

[Claim 2] F2 of the fluoride component replaced by a part or all of one sort or two sorts or more of components in each metallic 
oxide according to claim 1 The manufacture method of the lens according to claim 1 characterized by containing the total 
quantity to carry out a maximum of 5% (% of the weight). 

[Claim 3] The manufacture method of a lens given in any of the claim 1 to which a refractive index (nd) is characterized by 1.55- 
1.70. and the Abbe number (nud) having the optical constant of 50 or more ranges, and a claim 2 they are. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the lens suitable for precision press forming which a 
refractive index (nd) has especially the aforementioned optical constant, and has in accordance with submission temperature 
about the optical glass with which 1.55-1.70, and the Abbe number (nud) have the optical constant of 50 or more ranges. 
[0002] 

[Description of the Prior Art] Conventionally, there are PSK, SK, SSK, LaK, etc. of a shot catalog name as optical glass with 
which 1.55-1.70, and the Abbe number (nud) have [ a refractive index (nd) ] the optical constant of 50 or more ranges. It is 
known well that it is possible for refraction-in these low distribution glass to have the image formation property which is 
indispensable glass when making the optical image formation system which consists of two or more lenses used for a camera, a 
video camera, etc., and is not in the former by moreover using the aspheric lens using this glass, and to make an image formation 
system with little composition number of sheets of a lens. 

[0003] However, producing an aspheric lens by the conventional grinding grinding method is a precision press which carries out 
press forming of the glass softened in the company of some in recent years, and makes a direct lens since it is high cost and a 
rate of feebleminded. Although this method is the epoch-making manufacture method suitable for mass-producing precision 
optical elements, such as a lens, molding temperature is an elevated temperature, configuration degradation of the front face of 
the metal mold which is used for fabrication for the reason is intense, rework of a mold is frequently needed, and it has become 
the cause by which this pulls up the cost of a product. 

[0004] Although it is necessary to lower the temperature which glass softens and to fabricate in low temperature if possible in 
order to cope with this, since phenomena, such as forming Nakakane type weld and a crack of glass, generally tend to happen 
highly [ glass submission temperature ] as for the glass of comparatively low distribution, such as PSK. SK, SSK, and LaK, 
precision press forming belongs to difficult glass comparatively. 

[0005] As what lowered submission temperature to the grade in which press forming is possible, maintaining the optical- 
character ability SK and near the SSK conventionally What [ uses Si02, Li2 O, B-2 03, BaO, and La 203 (or Gd 203) as an 
indispensable component ] (J P,6 2- 12 3040, A, JP.1-286934.A) What uses P2 05 and ZnO as an indispensable component (JP,2- 
1 24743 ,A) is known. 
[0006] 

[Problem(s) to be Solved by the Invention] However, conventional Si02, B-2 03. SK that makes BaO a principal component, SSK 
composition — receiving — the thing and La 203 which only added the alkali-metal oxide Gd 203 As for the glass which 
contains a lanthanoids metallic oxide so much, weld with mold material tends to take place at the time of press forming, etc. — 
Or the glass which there is a fault, like glass tends to break at the time of fabrication, especially contains a lanthanoids metallic 
oxide so much does not have the enough low temperature performance of submission temperature. Moreover, P2 OS The glass 
included so much has a problem in chemical durability, and has the fault that a degree of hardness tends to get damaged small. 
[0007] this invention was made in view of the above-mentioned actual condition, maintaining refractive-index (nd)1 .55-1.70, the 
optical constant of the range of the 50 or more Abbe numbers (nud), and sufficient chemical durability, it makes the softening 
degree in low temperature realize, and the purpose is in offering the manufacture method of the lens suitable for precision press 
forming with a still better mold-release characteristic with mold material. 
[0008] 

[Means for Solving the Problem] this invention takes an example in many faults of above conventional optical glass and the 
optical glass for press forming, the conventional SK and SSK which make indispensable Si02, B-2 03, and BaO as a result of 
conducting research investigation — receiving — an alkali-metal oxide — optimum dose ******, simultaneously Te02 a 
component — a minute amount or optimum dose ****** — by things It not only lowers submission temperature greatly, but it 
found out the bird clapper that neither the weld with mold material nor the crack of glass can happen easily, without spoiling 
chemical durability. 

[0009] That is, in the manufacture method of the lens which the manufacture method of the lens of this invention carries out 
press forming of the softened optical glass, and makes a direct lens, it is the manufacture method of the lens characterized by 
having the following composition and surrendering point temperature using optical glass 550 degrees C or less as optical glass. 
With weight % Si02 30-60 B-2 03 5-30 Li20 2-10 Na20 0-15 K20 0-15 Cs2O0-10 However, U20+Na20+K20+Cs20 2-25 MgO 
0-10 SrO 0-10 CaO 0-30 BaO 0-45 However, CaO+BaO 15-50 ZnO 0-15 Te02 0.1-10 Bi 203 0-10 PbO 0-10 aluminum 203 0- 
10 As203+Sb 203 0- As for the lens obtained by the lens manufacture method of this invention which consists of composition 
of the range of 2, and which carried out the optical-glass above, 1.55-1.70, and the Abbe number (nud) have [ the refractive 
index (nd) ] the optical constant of 50 or more ranges. [0010] F2 of the fluoride component replaced by a part or all of one sort 
or two sorts or more of components in the above-mentioned metallic oxide for low-temperature-izing of the submission 
temperature of the above-mentioned optical glass, and low distribution optical-character ability maintenance ****** — it is the 
optical glass which contains 0 - 5% (% of the weight) as the total quantity 

[0011] The reason which limited each component range of the optical glass concerning this invention as mentioned above is as 
follows. 

[0012] Si02 It is the principal component which constitutes a glass mesh, and is effective in raising chemical durability. However, 
at less than 30%, the above-mentioned effect decreases and a refractive index (nd) becomes large too much. Moreover, if 60% is 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_eije 



03/10/06 



2/5 is 



surpassed and it increases, elevation of submission temperature will be imitated and it will become Lycium chinense. 
[0013] B-2 03 Si02 A gtass mesh is constituted similarly, and it is effective in stabilizing glass, and is effective as a low 
decentralization component. However, at less than 5%, if there are few above-mentioned effects and they surpass 30%, chemical 
durability will become bad. 

[0014] By considering as an indispensable component, the submission temperature of glass can be made to low-temperature-ize 
dramatically, melting nature becomes good, and Li2 O, Na2 O, K2 O, and Cs2 O (in pointing all of these four components out 
below, it indicates it as R2 O) have the effect of making a devitrification inclination improving, in order to make these effects, 
especially surrendering point temperature into 550 degrees C or less — the amount of Li2 O — as 2% and the total quantity of 
R2 O — at least 2% — desirable — 5% or more — **** Moreover, since evils — the optical constant of the request to which 
chemical durability will get worse if there is too much R2 O, and a coefficient of thermal expansion becomes large too much is 
not obtained — appear, let [ O / Li2 O and Cs2 ] 25% be a peak for 15% as the total quantity of R20 further about 10%, Na2 O, 
and K2 O, respectively. 

[0015] at less than 15%. although CaO and BaO are still more effective in the stabilization of glass in order to obtain a desired 
optical constant, it is ineffective at the total quantity, and if it surpasses by CaO and it surpasses 50% by the total quantity of 
CaO and BaO 45% by BaO 30%, aggravation of chemical durability and increase of a devitrification inclination will be caused 
[0016] Although MgOSrO is effective in improvement in glass melting nature and chemical durability, if it surpasses 10%, 
respectively, it will come to seldom obtain desired submission temperature. 

[0017] Although ZnO is also effective in improvement in glass melting nature and chemical durability, if 15% is surpassed, it will be 
hard coming to obtain a desired optical constant, and a glass component will volatilize in the case of precision press forming, and 
it becomes the cause of degrading metal mold. 

[0018] Te02 the component which has an important meaning in this invention — it is — Te02 an indispensable component — 
carrying out — optimum dose ****** — by things, it is adding to the weld prevention effect of the glass and metal mold at the 
time of press forming, and effects, such as low-temperature-izing of submission temperature, stabilization, and improvement in 
chemical durability, are shown in order to pull out these effects enough — the minimum the amount of 0.1% — desirable — 0.5% 
or more of Te02 It is required. Moreover, Te02 Since a desired optical constant cannot be obtained and problems, such as 
coloring, will be produced if there are not much many amounts, the peak which can be introduced is taken as to 10%. 
[0019] Bi 203 And PbO has an effect in low-temperature-izing of submission temperature, and improvement in chemical 
durability. However, Bi 203 which can be introduced into glass in order to obtain a desired optical constant Or the peak of PbO 
may be 10%. 

[0020] aluminum 203 Although it is effective in improvement in chemical durability, if 10% is surpassed, the submission 
temperature of glass will become high. 

[0021] As 203 and Sb 203 Although it is a component required in order to promote a clear operation, in order to maintain the 
effect, 2% or less of amount is enough. 

[0022] F2 Although it is an effective component for maintenance of low-temperature-izing of submission temperature, and the 
optical-character ability as low distribution optical glass, if 5% is surpassed, a glass component will volatilize in the case of 
precision press forming, and it becomes the cause of degrading metal moid. 

[0023] In the optical glass of this invention, for the adjustment of optical-character ability, the improvement of melting nature, 
and the improvement of chemical durability to everything but the above-mentioned component Unless it separates from the 
purpose of this invention, SnO, Y2 03, and La2 03, Nb 205, Ta 205, Ga 203, Yb 203, In 203, Gd2 03, Ga 203, W03. Ge02, 
Zr02, and Ti02 etc. — suitable amount content can be carried out 

[0024] When carrying out precision press forming of optical glass, in order to. prevent the injury on metal mold if possible, it is 
desirable to make press temperature into about 600 degrees C or less, and since the press-forming temperature of optical glass, 
on the other hand, needs temperature higher about 50 degrees C than the submission temperature of the glass, the 
aforementioned surrendering point temperature needs to consider as 550 degrees C or less which is about 50-degree-C or more 
low temperature than the press temperature of 600 degrees C (press-forming temperature). It is suitable for precision press 
forming that the surrendering point temperature of the optical glass of the reason for the above to this invention is 550 degrees 
C or less, and it is clear also from the below-mentioned example. 
[0025] 

[Example] The example which starts this invention below is explained. 

[0026] The mold before press forming [ in / the forming experiment of this invention / in drawing 1 ], the cross section of a glass 
material, and drawing 2 express the mold after press forming, and the cross section of a glass sample, and drawing 3 expresses 
the temperature schedule of press forming. 

[0027] It is the glass sample to which a punch and 2 carried out 1 and female mold and 3 carried out the precision press of the 
glass material before fabrication, and 4. 

[0028] First, composition (a numeric value is weight %). a refractive index (nd). the Abbe number (nud), surrendering point 

temperature (At), and water resistance are shown in Table 1 about the glass of a total of an example and 15 sorts of examples of 

comparison. 

[0029] 

[Table 1] 
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Using the raw material which consists of an oxide, a carbonate, a nitrate, or a fluoride, about each composition, glass was 
calculated and prepared to the desired quantitative ratio so that it might be set to 250ml in the amount of glass. After the 
prepared raw-material s-for-glass mixture performed and carried out founding of the homogenizing of glass by stirring with the 
platinum rod after mixing so that it may become beforehand sufficiently homogeneous, and performing the dissolution at 1000- 
1300 degrees C for about 3 hours using a 300ml platinum crucible, it slushed melting glass into the mold of the preheated carbon, 
obtained the glass block, and annealed this. In order to check many properties of glass, the little glass for measurement samples 
was cut down from the produced glass block, and a refractive index (nd). the Abbe number (nud), surrendering point temperature 
(At), and waterproof measurement were performed. Water resistance performed the examination by the powder method based on 
Japanese optical Semiconductor Equipment & Materials International specification (JOGIS specification), and made it the 
evaluation value with the weight decrement (% of the weight) of glass. 
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[0030] It was processed by next having started the produced glass block, and considered as the glass material of the shape of a 
bail for a precision press. This glass material is surface roughness Rmax. It finish-machined so that it might be set to 0.01 
micrometers or less. 

[0031] The forming experiment was conducted to seven sorts of die materials as shown in Table 2 using this glass material. 

[0032] 

[Table 2] 
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In addition, drawing.! is drawing showing the state before fabrication, in one in drawing, a punch and 2 show female mold and 3 
shows a glass material. A punch 1 and female mold 2 are surface roughness Rmax, respectively. The precision of less than 0.01 
micrometers was processed and a punch 1 and female mold 2 used the same material in the experiment. Moreover, about three 
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sorts, TiN/WC. ZrB2 / WC. and (Pt-Ir)/WC, what formed the thin film of 2000-3000A TiN, ZrB2, and an alloy (Pt-!r) in the front 
face of WC (tungsten carbide) which processed a predetermined precision by the spatter, respectively was used among the mold 
material shown in Table 2. 

[0033] After fabrication installed the gtass materia! 3 on female mold 2 and exhausted the inside of a making machine below to 
10-2 Torr first it introduced nitrogen gas and was taken as nitrogen-gas-atmosphere mind. Then, glass and metal mold were 
heated to the schedule shown in drawing 3 , after reaching a predetermined molding temperature (TO), it held as it is for 5 
minutes, and it fabricated by the pressure of 100 kg/cm2 by pressurizing a punch 1 for 5 minutes after that. After completing 
pressing and removing a pressure, the cooling rate was cooled to 50-degree-C low temperature (T1) rather than transition 
temperature by -5 degrees C/min, it cooled the speed -20 degrees C / more than min after that, and the lens-like glass sample 
4 was taken out at the temperature of 200 degrees C or less. In addition, in order to make a process condition regularity also to 
different glass, each viscosity of glass performed molding temperature (TO) at the temperature equivalent to 109.5P. 
[0034] The glass after fabrication evaluated by [ which are depended on the scattered light and the optical microscope by 
viewing ] checking existence of local weld generating. 

[0035] The forming experiment was conducted a maximum of 100 times to the combination of one glass - type material. The 
experimental result shown in Table 2 performs an evaluation classification by the number of times of fabrication until weld occurs 
first in the combination experiment of each glass - type material. 

[0036] It is Te02 so that clearly from Table 2. There was more number of times of the glass of the example which consists of 
composition of this invention which carries out suitable amount content which can be fabricated compared with it of the example 
of comparison, and the result with a good mold-release characteristic was obtained. 
[0037] 

[Effect of the Invention] It is the alkali-metal oxide of optimum dose, and Te02 to composition of the conventional SK and SSK 
to which the optical glass of this invention makes a principal component Si02, B-2 03, and BaO as explained above. Since a 
component is added Maintaining refractive indexes (nd) 1.55-1.70, a 50 or more Abbe numbers (nud) optical constant, and 
sufficient chemical durability, the softening degree in low temperature is realized and it is effective in obtaining the optical glass 
with which a mold-release characteristic with mold material is suitable for good precision press forming. Moreover, F2 of optimum 
dose It is effective in maintaining low-tern peratu re -izing of submission temperature, and low distribution optical-character ability 
by making it contain. 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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